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[aai^si mm 

0003 

[fllSUXU 2003.04.23 

[&9S] 33] DLL SIS 

[&92| S^SS] OLL circuit 

[#aei] 

[9 SI 3^51 A* 8K)IN^e*£E*ll 

[§§!2J2E] 1-1998-004569-8 
[CH£iej] 

[49] £r£!dH 

[□BI2J3H1 9-1999-000101-3 

[S3?l9^eiS] 1999-024436-4 

[»a»] 

[4 8 S| ^SH3|] 0IXH5! 

[£19S| S^SUI] LEE, Jae Jin 

[^aie^eis] 631030-1380715 

[^SSis] 467-850 

[^^1 92IE OISAI CHUS A>§B| eCH5»0HI}e 501 g 40 m 

[^3] KR 

[a AI-St 1 ] 

1^1 XI] f=6| a X1I42S2I =RmO\\ SJfl ii, ^dlS JII602SJ 

on si & ss^iai- s a^eup. cHaiej 

vistas] 20 e 29,000 a 

[Mi^S] 13 S 13,000 SI 

[?^!2?§1] 0 2 o a 

[£!AFij^] 8 » 365,000 a 

imn\] 407,000 a 

[H¥AH#] 1. fiSfAH- SA||AH(Ea)_1S 
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x$^o\]^ A>-g-S]fe ^-7l2M7l7)fe DLL flSS^.^M 5»] «-Ol^ 

^ DLL A>-g-^ ^.o jq^oj^s^ ^^s-ol ^-f^S. DLL 

£ 9 

DLL, *^7l, ^#71 
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DLL 2)5.{DLL circuit} 

£ l£- Ui&aJSl DLL 3^.3] Ir^-i. 

£ 2^r £ l«fl *l<£s|3.^ «l<m. 

£ 3£r £ H cJ-E- 

£ 4^ £ 1<>11 ^l^H^S.^ ^ofl. 

£ 9^r ^- ^ofl DLL 

£ 10-Br DLL ^ ^7l^ Gjofl. 

S. 11^ DLL ^r-g-Sjfe ^#7l^) ^ofl . 

£ 12±r £ 12^] £Al<g ^#7l^ B}o]n 1:£ 

£ ^^#^31^ ^7)7} ^-f DLL Ej-oj^S-. 

5- 14^ U^sHLM ^7)7} ^ -4+ M. g-igofl rtf^- DLL s)5L<i| EM'S 2.. 
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#^ 2003/5/30 



10 : #^3*1 



20 : ^l^S. 



30 :tt A Ji^°J 



40 : 



50, 50-1 : 



60 : cH*l<&3)3. 



70 : Jfl# ^ 5171 



80 : 



90 : EflH-Bl^l- 100 : #^ ^#7l 

[^ol 7l#^-o> * ZL §-o>ol ^2fl7l#] 

^ DDR SDRAM °\) ^>-§-£)fe DLL s)^(^]^ -H^ ^-H s}SHl ^ ^JH, 

Jf-3-1 «q^-6fl A-l DLL slS-S <ims\±r #^ ^^7> ^ ^-Y-^js: jg^pg,*). DLL ^ 

DDR SDRAM ofl^fe 31 ^X\^ ^l^H o]7]-£l^ 

MHl ^71^7171 ifl«H tfl^ #^ ^-^5)5.01 dll A>-g-^i}. ^, ^Jfs 

^-Ei <y^Sl^ #^°1 ifl*. #S}-O.JL A>^-£l^ ^-o vfl^.SlS.011 ol*V Al^- ^o^ol 

* ^>7l ^«fl DLL s\S.7\ Af-g-^cl-. ^ ^^-§1 X^^, <2^ #^-oH :g. 7 ]£) 

<H 3MeJ-7> s>7l ^ DLL 5\5L7\ Al~g-£t}. 

cio. ojaV^jo] dll M-^-i. S Al*)-cf. 

£Al^ wl-sf^-ol, DLL 5\sL^= ^l^-^l t^JM =^]*Rr #^31(10)51-, #^-tH 
^(10)^1 #^<0^# ^4]*Rr ^1^21^(20), #^31(10)51 #^^1^1- 
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^7](50)^, #3- ^ 7l(50)^ f^Ajif x]<£X\7)Sr 3*1*1^313.(60), 

cH*l<S3i| 3.(60)3 *l<3*Hr ^]Hsl7>(replica) *l<3^-(90), 

^-(90)^1 #3^- ^-^71(50)5] tflm?>Kr 3# *)ZL 

71(70)2]-, *]H7](70)2] #^Jl-I- ^41 *M *1<£ Si 5.(20)3} 3*1 ^l^S]S-(60)2l 

*1<£-|- *]jo^H^ 71(80)2}-, *l<33l3(20)5) #^^1^1- #^w]sl 

(40)2] C-flolH} #^-g; ^Hsr>^ #?^jLe}-^!(30)-t- i^-W. 

#§*BWiO)*f $>)if-S.3?-B\ 917}$)^ ^ Q5L$\ efl 1 !* DDR SDRAM *IH a> 

*]<asliEL(20)fe #^3^(10)2] #^3:(vfl^-#^JLS A>-g-^)^. ^ai^><^ + 
■f-B^-Al^^ *]<£X|7i,g- t^*}^ ^1^^ 0 14. *1 £3 5.(20)<^ «a]ofl^. £ 2 oil S.^1 
£151^-^, £Al^ w^^o] ^7B^ ^ xl^s)^(unit delay circuit)^ ^^ch 



#^:£e]-<y(30)£- *1 ^5)3(20)2] .3He]- #^tH3l (40)# 

#^3*1(40)^ #§H!Jli£R}(30)5] ^^^IJL^l -g-^M dlolBl- t3l^s.«-E-l ^ 

^ 3i «. #^^-7>s 

#^-^71(50)^ #^Sl(10)5^Ei #^£l^ #^a]S51 ^sHr« 1/n S. ^ 
*H ^2] 7l^#§l* ^-^^^^(^av^ n 4 lE^b 8 16°1 Af^-^cf 

). ^, ^71(50)^ ^-^#^-31 1/2M (M : #^£-^7lv|Hl 5>>^ #2} 
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<30> C-H*]<g3s(60)^r m^^y}^^ #^5)^ 7l§#^ 7]§#5^ 

*l<3*l?J-§: £^Hir ^eKI^. 3*1*1 <33?3.(60)^- *1<£31 5(20)2}- 

<3i> eflHel^l- *l9j^-(90)^r DLL s\S.S. m^3L7\ c-flo]3 331- 

<32> ^^-tilJH 71(70)^ #^^^71(50)^ ^^Al^o] sftsfr^ ^l = s)?> ^l^OO)^ # 

^3l21 hUh^o} *1<3 ^1^71(80)* *}13^r3. ^, ^^1^71(70)^ *HJ3 

^ 2 7fl3 Ajjrol Aj^l- xl^xH^ wlJE^^ eflxl^EiS ol^-^^l *l9i*lH 71(80)1- ^1 
<H*>7l ^ -tlJll- ^-^Al^lcf. %Kn3., £ £ 6<^1^ ^ *l<£*lH7l(80)2l- ^ 
til5l7l(70)7> £Als]ol ^iL^, ^1^^1^71(80)^ ^^-yliH7l (70)^1 

^^^IJKleftl, left2, rightl, right2Hl *1H^3-. 

<33> s. 4<H1 SAlsl ^l<a^)H7l(80)^ ^1^31^(20)21- 3 d1^1<^ 5)s(60)# ^*Rr ^l" 

*1£3-S13 ^l^(unit delay)* ^H^>7l 31*1^35 ^€3. *l<2^H7l 

(80)^ ^l«a 5)5. (20)21- 3 3 5(60)3 3^1?]-* S^3-3, 3" eflxl^E^ 

^^-WlJE7l(70)2l #5j<0Jlofl 3*M *H3^3. 

<34> olfrHl^i^ ^5fl DLL 5)5.21 ^Jf-g-ofl ^}c^ .^cf -g^^lS. ^3. 

<35> 5L 2 ^ £ 1 oil 5=a]€ 2ja]-^ol ^1^31^.(20)21 2^H3. J£3^ ti> 

3^3, 3<£35(20)^r ^l^l^H 33"3 2fl33*r ^ 7 flo) ^ ^JjL^ zjLs$# 
3. 3 #3 3 < 3 J f°H : b #^33(10)3 #3*13l7> ol7mcf. ^p-Ajofl o}c>|>| ( Z}- # 

3 3'S^ #^33(10)3 #^Jrs>}. xl<2^H 71(80)21 ^a]^ *q ! 
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NAND TflolB^, *]«?!-¥- 2] *)1 1 NAND 7flo]e^ ^a]^ ^a] 

^ *fl 2 NAND 7])°}^, 2 NAND t1M;e o] ^Al^-g. *Y^a) 7}^ <ytt}E-1# 

t}. ^^^"^ ^ ^1^^-^ 2 NAND TllolB^) ^^^>^ XI 1 NAND TlMH^ 

<36> :g-*f-ofl &oH, °fl^tfl, ^ ^l^ (unit delay)Sl *fl 1 NAND TlHH^I 

<37> efl^l^E^ a)27} 3.*J *Mo] jf. t v±o) *1£JH=- ^H^-SH #^ ^^(10)^ 

#^Aljro] 2 21 CLK)# ^i^cf. 

<38> efl^^E^ A]Jr 7 } ^ -f, *l<3^£l #^ 3.*| Z}o}^. ^ 

*V<^ *ll 2 NAND 7flolH°11 <y7>sH, icj-ej-A^ ^^-^ ^ *i<*| wlo) ^ -*]Jl7}- 
2 NAND ^lolH# -§-*H ^ ^S)^ ^t}. Tj-f , ^ 2 NAND ?11o1h°1H 

Al^J; *1<£ ^*Vcf. ^7>^1^ ^ o]^Ei 741 2 NAND TIM 

esq- ^-ol AlTi ^-g; ^efltb^. ^01^^5)5.(60)01 A^ev 

*1<S 3^(20)2} ^<5>7fl ^^cf. 

<39> £ 3^ *Hr7ll£l *)<£if-S. ^l<g 2)5.(20)^1- t:-Hxl<2sl5.(60)«- 

£A)t!- S^olcl-. S^oilAi, m. (UD )o. £ 2 ^ ^ *1<3^«- M-Bl-^cf. 

*1<S 5)5(20)^1- cM xl^sl5(60)tfl2l zl- ^-^1 *l<£Jf^ ^^o] *l<£*lH7l 

(80 HI ^H^cf. 
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<41> £ 5^ 31(10)^ ^71(50)^1 #^^(10)^ 3^- 

<HH ^7>£]fe ^^RlJKeclk, /eclk)# ^ ^JH7l£r «1 

^€4. ^ l ^#§M- ^4l*H bW3 efl*l°fl ^7lsicH 

<42> £ 5 ofl S^sl #5^-^^71(50)^ ^1 1 tfl^l 3 ^71(51, 52, 53)# 3L^-*H , 

A) 1 *fl 3 ^71^ *J^S. <£^S\°] $Xr}. z± t ^ 1 -£-^71(51)3] #^ 

^1 2 ^71(52)^ ^^^1 9l7}s\JL 2 ^7)2) #^ Ais^ *fl 3 £^7l(53)^ 

< 43 > *fl i ^7i(5D^ #^^(io)^ #^^ls°J lH-¥-#^(CLK)# ^#3- 

^ ^r^Hr* 1/2S. #^S(Clk_l)l- #^ ^1 2 ^71(52)^ *1] 1 ^ 

71^ #^^lS(Clk_l)^ ^^Hr* 1/2S #^JL(Clk_2)!- 44*1, 

*fl 2 ^7}9\ #^JL<2} ^#^1 ^r4^ 1/4°14. ^) 3 ^7) (53)^ 

^1 2 ^-^71(52)^1 #^JL(Clk_2)£l ^4^r» 1/25L #^&(Clk_3)# #^*V 

4. 44*1 , A] 3 ^7]^ #^4lJL(Clk_3)3 <^#^ ^4^ I/80I4. 

1-^-^71(50)^ ZL £^ ^ ^-^T^HlTfl 7l#olo^ ^ Ol^-o) 
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<44> ~ H 6^ £ IS] $)^-v]M7}(70)2) <iHH<=r. ^ tilJH7l(70)fe ^71(50)^ 
*^^lS(Clk_3)^ = -^(90)^1 #^<Os(Clk_delay)l- «1 Jn.*><^ 2 #§3*131 

^ Aj^Ktime difference)* M-^cf. ^r 1 ^ , ^7l(50)^ # 

§3*l3KClk_3)£f S|) = a)7> ^1^^(90)3] #§3*15i(Clk_delay)£l v}MZ}<^ 

(50)2] ^^Ai^o^ e^ol^i ofl^Krising e dge)^ eflHe}?r ^l^^-(90)^ #§3*1Jl£| e^l 

3) <Hl^l7V ^l^SH 3#*>7> 0°1 €*fl?r*l 3l# ^Wl^l 

(70)^ #§3*lJl(leftl ( left2, rightl, right2)^ 31*1^5. *1<2 ^H7l(80) 

<45> S. 7-£r S. 6<=-fl £^1^ ^^-tiliIL7l^ ^*l-7l \%o]t$ ^o)v\- . 

< 46 > s. 6 ^ 7 <*IH, #§H15l Clk_3 ^ ^#§M: #^-^7l(£ 5)^1 #§3 

*l31«- M-e}^^, #§}-*lJi. ref S. 6^1 WrSf^l #^-*lJ- Clk_3 ^ 

1- ^^cl-. Clk_delay^ eflHsl^V ^^^-(90)^1 #^^lsolcf. 

<47> £ 7 q) ^ t^Aij Clk_delay^l 2f°Ri <%*\ 7 } #§HlJr ref ^1 2}-°l^ 

t\ mf^r E^ltr^. ol ^ add delayer *H s)<>| *]cg ^ 

* ^7}Al7l^ »^<L5L ^H7l« ^HtVq-. ^, 41 HH efl^H *13l( left 1)7} <5f 

°1 elllS. €4. 

< 48 > E 7^1 #^*1J: Clk_delay£l <%*}A #§Ml5l ref ^ efo^ 

^Jit}- d! ^ yg^-Mr SAl^cf. ol Redeuce delay7> *f°l efllS £H *1<3 

^^171^ « 0 V ^-^ ^H7ll- ^Htrtf. ^, 4iSS ^MB *!Jl(right2) 
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<49> £ 8^r ^Hfl7l#ofl 4^ *1<33S^ Ej-olDj E o]cf. 

<50> £^°IH, TCK ^ ^7l# M-Bl-vfljl, Tl ^ <y^£]^#^-ol 

<51> T2 ^ ^«.^.«-E^ #^o) <y^^ *^-Ei V)]°}B\7} #^€°fl^l^ *| # O.S. -f-^V 

eflH^7> ^1^-^(90)^1^^ *1<£ Al^jq- ^^-t}. 
<52> Td ^ ^H7l(80)ofl £l*H *l<?i SlS(20)^l^i S^sH^l-fe 

<53> CLK.DLL ^ o] ^ -i^B^(40)!- #^JlBl-<y (30)^1 #^4]Jl1- M"^ 

dout dlojE^ #^tH5l(40)S.^-Bl t^Sl^r HH^l" ^^t\- . 
<54> CLK_3 2f CLK_3b ^ ^7)$\ ^ #^J># H-^vflji, CLK_3 delay tt ell 

<55> ^tiV*l jLii., DLL S^Sfe ^^^^#^1 ^7l3l-Al^ uflolE^l- #^^1 ^ *H # 

*f ^ W «^7li^El ^^(^H ^<g2lS, *]<£^)^r 

7]^ ^l^Sl 01 12 «lt 7li^H, ifltf Wliil7l^ *1<£ ^)H7ll- *)H*> 

<56> ne^, £ 8°1H 5U*r w>^°l, ^-f^ eflHBl7> ^Jf^o} ^^ A] 

7_KT2)ol 5q^-<y^#^ ^7l(TCK)^.cf ^-fofl^ %:A]7\ <&*]^ , ^^-^^^ 

£4. 
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<5?> cfA] x*^, ^7ktck)(^, q^nm^z) €^)7> 

xl^Jf o] ^l^Al^cf s ^-^Itt tfv] xl<3 5^(60 HH^l *1<2*1?I# 2^*><^ £]^f 

^#3-2.5. T DLL S|3.* *fl^*Hr ^o]cf. 

<59> 7]#^ 3^1* *fl^^>7l 41* <^^^Hlfe ^ ^-i: *l"g-*^ 

Al^^O^ ^Jf^w-Ei ol7>5l^ Al^^o^ iflJjLofl^ A}-g-£]^ vfl^Sjg 

^ ^71^1 7]^- DLL SlS-S^, <q-^3#^ ^^Ol 7l§ -g^l^ ^ 
-^1- 3#*Kr ^1*}^, ^ ^-^-<a^#^ ^^#ol 71^ i§^*l 

-S.^ ^4- 1 ^ #^*±L, 71^ 

^4- ^1 2 ^ #^*T}. 

<60> ^- t^o} ^^Al^ofl s-HAi , 1 «^ A^o] sg^-e, 4 2 ^ 41JL£) 

<61> -S- Mj-tgcq ^Hl^ Al^Eflo^ ^ «.^«_Ei ^]7>£]^ ^^oj^se^-^ Aj^Efl^ 
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<62> .g. t^igo} 4f ^Alcflofl^, Hi 311 ^cj^ #^^lS^l ^717} *fl 1 ^1^^ ^4 

A o V 7l 1 ^ ^ HlS] ^njo] 

^ ^7l7> ^1 l *1<3 *ll 2 fesl ell 

■fl* #3*}^, ^ wl^i ^^Sl #^ ^1 51 Si ^iXl-^o) 1/ 2 M+1 O.S ^54 

<63> .g. i^o} T^-a ^Alofldfl^, ^1 1 ^l^A]^ 9) ^ B$ ^ 0_3,^-&\ DLL S^S.^ *fl 

e>H DLL 5] SI- A>-g-gr>^ AlA E flo.^H E ^ CilolEi7> #^£l 71^121 JUS} 

<64> c^s. ^AHHlAi, 4) Hi B) ^Ajjro} -7] = 3 

, t^Itt 50% °]JL, ^#^£r Hi Si ^^-o] Jro] ^7l7> *fl 1 

^#*>7l Hi 311 ^#°1 ^^Al^o] ^.o] ell^o] 5g + 

ol-g-^cf. 
<65> (^AHl) 

<66> ol^ ( ^- ^AHHl tflS]-^ ^^*>7lS. &J1S-, 

^^l^°fl A i ^>^-€ 1^1^, #^-AlJ:o) ^7l7> ^"Cf #^JL^1 ^7} 7} ^t}^ 
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f^fe m^SLS] ^7)7} H^Hr #^ 

< 67 > £ 9^ ^ DLL ^ifil 

<68> £ a]^ aV^o], D LL #^3) (10)^-, 

(10)^ f^AiJt ^*Hr *]°J5)S(20), #sJ-*H=| (10)^1 ^r*Hr 
^7](50-l)^, ^71(50-1)^ ±-^*}Zt *1<?!*1 ?1tt 3*1*1*133. 

(60), cH*l£S| 3.(60)3 *l<3*Rr 31HB}7} ^1^(90), efl^e)?}- *l°J-¥- 

(90)3 3W ^7] (50-1)51 #^Jl3 tiling ^Aj- H]j2 

71(70)3, ifl# wlJH7l (70)21 t^AlJr-g. ^X}^ ^^s| S (20)<4 d]d1 *l<as]S.(60)3 
3H*Rr *1<3 *IM 71(80)3, *l<?!5l 51(20)3 <r4I«H 

(40)3 ^l<H*>fe #^5:^01(30)31]-, #=j-tH3(io)3 #^Jl» ^l*> 

°i #^1J:3 €^-§h°r 3#*Rr #^ €^ ^#7i(ioo)* if-W. 

<69> -g. rt}-^ DLL 5]3^r #2fl3 DLL 3)3.3 ^ ^-g-o] ^Oj^q. > 

^#7i(ioo)# ^til^vcf^ 7}^o^s. 3=4. £tl ^3 ^7l 
(50-1)^ ^#71(100)3 ^zrKELS. s]3.3 ^ofl o}o^ ^efl 

<70> ol^oflAi^ ^#71(100)2+ £-^71(50-1)3 ^ ^ 7 l^<*fl cfl*} 

^ ^^tb 1^3 3*fl3°J ^*M: -M^l-^sL 

<71> £ ll£r 1^3 DLL 2] 5.^1 ^-§-3^ ^#712) Ojojlo]j7 £ 12^ ZL 
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<72> s.X\# n\^o) > ^#71^ #S^Jl«- ^O^JL 4^r7flS] 

<73> ^.aj-ofl flo^, #e}-AlJr 7 > ^ _o ± ^ ^ *}<3^ S-f ^ 4lJ[. a 7> 

*^§€4. *j-o] eflig jg^ ^ ^oiAl^ol^oi ^l<^7l 2 ofl 

A^o) Aj^AlTi o]aJ-o] ^ o.) x^c 5 ofl^ S ^ ^ Al^ 7 > tH)^, S\o] 

Z]}^. fi ^O] Xl^Al^-Ol^O] ^4-(^ > ^0^71 2 7)<£X\# 0l^<y 7J O.) 

<74> CfA] a^§>^, ^Ajjrcq ^ S.o] ±$c<\ ^O^Al^Cf 3. ^^fe 

^ b <*fl*r S-f €^ *JJL7> #^Sli, ^ si ^ #!}-AlJro} ^ ^o] >jo§o] ^oiAl 
^ ^ -fofl^ t n b - ayo] efl*f# -fr3W. 

<75> £ 11 3f £ 12 3.^3 ^ *}9)-^) , ^#71^ 

JlS] ^i^-o] ^l^^^Al^iLuf 3. T^ofli^ ^31 #^KliL 

atb, ^ ^#71^ ^Ajjrol ^7l7> 3<S*m# ^4*Rr 

<76> £ 10 ^- ^ ^-Tgsj DLL sl^ofl AV-g-S]^ #5^- ^7)2) <|HH3-. 
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<7?> s.X\# *}Q£o] } #54- ^71(50-1)^ 3-^71(51, 52, 54, 55)# 

t\-, ^e|1-hJ]^(53)^ ^o_S. 2 7fl£] ^71(51, 52)£) ^>i4» 

^ W. 

<78> ^3 1^*1 (53) 21 ^o^l j^oj i=. 51-52-54-55 ^^^^M-, 

51-54-55 <&&&t\-. ^1^(53)0] ^ A]^(Short_tck)^ €^ ^#7)^1 

#^A|^o]cf. x^^, #^ ^7lofl ^]7>£l^ #^S(CLK)5l ^ ^(SEfe- ^7l)7> 
€■ ^ ^El#eJ]Ai(53)# ^§-«H ^71(51)^ #^^]S7> ^^£]JL, #^ £.^ 7 | ofl o] 
7>Sl^ #^JL(CLK)£1 ^ ^-(SE^r ^7l)7> ^ ^B)#eJjA^(53)^ -f-^H 

71(52)^ <g^A]Jr 7 }- ^^^Cf. 

<79> i io o\]x\, «-^7l(51)^ #^3L(CLK)^ 1/2S 

(CLK_1)# «.^ 7 l(52)^ «-^7l(51)^ #^^]S(CLK_1)^ 1/25L 

^tb #^S(aa)# ^7l(52)Sl #«3 A]jr ( aa) c>| ^sHr^b 

JL (CLK)^ ^-*Hr^l 1/4^1 cf. 

<80> «.^ 7 i(54 )s . <y aIJl^. «.^7l( 51 )o 1 f^Alj: 5£fe ^-^71(52)^ 

oIji, ^71(55)5. ^^5]^ ^Sfe ^71(54)^ #^^l^o]cf . 

<81> tt)-^, ^ £-^71 «- #^S)^ Als^ ^^K^ ¥^7)S- ^t^S^r 

#^S(CLK)^ ^^Hr^ 1/8 1/16 «lcf. 

<82> ^l-7l^| ^71(51,52,54,55)^ ^^(Duty rate)!-^ ^^^1 



33-15 



1020030025772 #^ <H*}: 2003/5/30 

*fl 1 ^ ^!Jl(51 11 ^ 1/16 ^ #^*>JI, ^^#^1 ^^7> 

71$ -i^liLtf ^ ^ o. ^ 2 «^ 11 ^1 1/8 ^ ^ll)t 

<84> £ 13^- ^-^Al^o} ^7l7> 3- ^-f ^ofl 4^- DLL 2|S.£l Hfolnj^olcl-. 

<85> S^oflAi, TCK £r ^7l# M-Ej-^JI, Tl ^ ^^-S^-Ei ^^^^#^^1 

<86> T2 ^ sqjfjM^ #^-ol og^^ *^-Ei C-flolE^7> ^ 7_> O.^ -f^V 

<87> Td i=. ^1^71 (80)o11 *1<S S| 3.(20) <*IM S^^l^Rr *1<3 Al*b§- 

ufBl-sflcl-. 

<88> CLK.DLL ^ HHeI #^^5^(40)1- *lH*Rr (30)^1 f^jif uJ-e}- 

l^H, dout ■& cflolEl #^Hlsl(40)^E^ #^51^ OlolEi# ^^1^. 

<89> CLK_3 ^ CLK-3b ^ ^-^7^ ^ ^^zi, CLK_3 delay ^ efl 

^E]7l- ^l^^-^l #^Jl» M-El-^flrf. "<y ^#5^1^ ^7l7> ^ #^ ^-^71 

^ ^71(51, 54, 55) <?>-§- ^l-g-^>7U SH, 2)^ #^a]^o| -^-^ ^ w 

<g ^Aljro] ^4-^51 1/8 ojcf. #3L3L t £ 13 oH^o^^, »<y^#^-A] 

^7} 7} ^ ^^"^1 s]*l^r #§H!Jl£1 ^7l<y TCK ^ T2 ^ ^TflOJM TCK 

71- T2 iLcf 

<90> £ 14^ ^^l-^S^l ^7l7> 3}-^ >g-f a- ^-^oll ^ DLL 215.21 El-ojnl^o] 
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<9i> £ 1354 ^€-^^r ^^-S^-Bl <a^S)fe ^7) TCK 7\ 01 

^-f , ^#71(100)^ ^7l7> ^-4^ ^-i- *m« 

<92> "<^#=H1J:2} ^71 7> ^ ^-f" #1* «-^7l^ ^7](51, 52, 54, 55) 1- o) 

^Hr^ 1/16 °lr}. #^-^71^ 2^ #^41Jl(CLK_3, CLK_3b)^ ^ 

-^^S^ ^^HM 1/16^1 tf. ©1 ^-f , (CLK_3, CLK_3b)3 *H i£ + 

^ S. 14 ^1 w>Sf^-ol 2TCK olcf. o}-eH, ^w. s «.Ei <y a* 7 | 

7> ^ DLL ^^2] ^ &tf. 

Ml 

<93> o}^6\]*\ ^ «>^°1, ^«.oi^ # ^ - 7 1 7 > ^ijl g-o^ DLL 3^ ^ 

^o] ^ofl §.^7]. iH^Rr ^HflS] ^-f $Hr ^ ^Al^ofl ^ o. # 

3" ^7lofl <y^£|^ #§J-<q ^7l# 4 tifls. W-g- ol ^71(54, 55)1- ^"«H 

#^a1^o.^m| ( wlJ3i7l(70)^lAl «1 JS ^ *1<3 ^H-f-CSOHl 2]*!: <^l*l<?i 

51^.(60) ^ ^1^5]S.(20)^ *lH7> 7V^^>cf^ ^-^ol o^uf. 



33-17 



1020030025772 <£t.\: 2003/5/30 

1] 

^V-g-Sl^ ^«.oj^ # ^ ^ 7l ^ A]7l - DLL 

^ #3*}JL, ^^-<y^#^ 5£ + ^o] 7l§ ^3*1 Jit* ^ *fl 2 

#^Rr DLL sis.. 

2] 

^1 2 5£<>H, ^71 *fl 1 ^ #Jro} #7] *fl 2 ^ #3L^ 

M.^ DLL 
3] 

-§-71 7l^r DLL 5)5.3*1, 

A o v 7l wis] #3413^ #7l 3 #4^3 i^^ls* ^41 *H ^-71 # 

^Ajjro} ^2)-^ Jg-^ ^-g- ^-til^, 
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#^r#£- 1 fee] ellt #3*}°}, ^-71 ^ 4V7) #^3:°] 

^*Hr^ 1/2M (M^ £-^5} ^sj-^^ 51-- #^^>ji ( 

71 2 feel #^^ ( #71 ^ ^-71 ^#£1 #^^1 

5.^ ^^Hr^! 1/2M+1 SLS. ^^Hr* 3>fe ^IJlI- #^>fe DLL 
4] 

*fl 3 %H1 Sa°H, ^-71 1 T^A^o. #7] ^«.<y^ # ^ S .«. Bl Aj.7] DLL SI 

S.^ *fl<>H -#7] DLL S]5.# A>-g-^ #7) A]iEjO S « E j 3H^7}- f^S^l 

^m-ir JI3^}^ ^Sjfe ^HJilS *}fe DLL 

[^T 1 * 5] 

*fl 3 %H1 SW'H, ^7) ^ tLOJ^^^ Aj- 7 ] tt^ ^^Jro} ^7| ^ - 

3«lfe ^U^M , A oM ^«ife 50% 

^71 ti^ ^Aljro) ^7] 7}. ! ;£-nHj-fe*l 

fe S}fe DLL S]S.. 

[^t 1 * 6] 

Aj-71 #^Jl# ^-^>fe -g-^71, 

33-19 



1020030025772 #^ Qx}: 2003/5/30 

#7l W:^ ^7]Q\ i^R> ^ 2 *1<3^-, 

#7l *fl 2 x}<£s\2.°) *l<3*Rr 3 *1<S^-, 

#7} *fl 3 *]<S!^M1 ^#^ #7l #^ ^7lS] ^^Jro} a] 

#7l ^# f^^JM =^4l*M #7l 1 *l<3-f 3}- 2 ^1^-^-^ A]^- 

#7l *fl 1 ^^S^ ^#*M z1]o]B\ ^y^o) ^o]^ ^^g. ^ 

#7} #eJ-^S]^ #3*1 j£* ^Als:}^ ^-71 #^-<0Jl^ ^^-g- ^ #*Rr 
^#7l# i^H, 

#?1 ^#7)^ ^Ajjro] ^o]o\] ^-7] #BJ- «.^7 1S «L E ^ ^ 

33^r #JL2] ^ ^-Bfl7> ^o)*V DLL ^S.. 
[^T^ 7] 

*fl 6 SZ^^i, #7l #^ U]V\2] #^JL^ ^7l7> 1 ^Al^hg- J^Hfr 

^ #?1 €^ ^#71^ *fl 1 fee] #^^>H, #7l ^7)^ #7l 

#^4l3L^ l/ 2 M ( M o. ^SHM- ^ ^1^1- # 

#7] #3" ^7] 7} #71 *fl 1 ^l^Al^V-i- ^4^1 ^ ^-f a o V 

71 fi^- ^#71^ ^1] 2 ^ ?-m^r #71 -g^M^r #71 tH 
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^sHM 1/2 M+1 -g-^ ^r^Hr* #^*Kr DLL 

$\£.. 

1 8] 

7 5fl<H*1, *)] 1 *1<2*1#£t s&7] $>\^%^<LS.^] >S-7l DLL s\ 

2]*}^ ^7} DLL 3)5.-1- *>-g-*>^ ^71 AlAEflo. S w E ^ 3HEl7> t^^M 
V\7\2\ a] J13]*H ^J-i- DLL 
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